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(57) ABSTRACT 

The present invention is a through-hole LED light source With 
capability of emitting a beam angle of less than 75 degrees. 
The light source presents a three-dimensional lead frame With 
a Well, into Which at least one LED is mounted, and an optical 
housing Which serves as a directional lens. Through adjust 
ment of the housing and lead Well properties, beam angle is 
adjusted to any angle. The frame is three-dimensional, pref 
erably cylindrical, With both inner and outer portions, elec 
trically isolated. The inner portion serves as the mounting 
area for the LEDs (and contains the Well) and the LED serves 
as the electrical conduit betWeen the portions, completing a 
circuit an illuminating the LED. 

6 Claims, 4 Drawing Sheets 
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Figure. 1 
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Figure 2 
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REPLACEABLE THROUGH-HOLE HIGH 
FLUX LED LAMP 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

This Application claims priority as a continuing-in-part 
Application of prior ?led US. application Ser. No. 11/397, 
323, ?ledApr. 4, 2006 and incorporates the same by reference 
in its entirety. 

FIELD OF THE INVENTION 

The present invention relates to the ?eld of high ?ux light 
emitting diodes (LEDs) and more particularly relates to a 
lighting device and more particularly relates to a lighting 
device utiliZing replaceable through-hole high ?ux LEDs as a 
light source. 

BACKGROUND OF THE INVENTION 

Light emitting diodes (LEDs) are being explored as a light 
source for general lighting. The important characteristics for 
LEDs as light source are high e?iciency and long life time. In 
lighting applications, the LEDs chips must be packaged to 
manage electrical, optical and heat requirements. Surface 
mount type LEDs have been Widely produced and used in 
lighting applications. HoWever, there are shortcomings in 
surface-mount type LEDs. The most critical problem for sur 
face-mount type LED is that these LEDs are mounted on an 
printed circuit board and not replaceable When an LED is 
broken, Which may occur for a number of reasons. This 
causes a huge service problem. Another critical problem for 
surface-mount type LEDs is light beam angle. It is problem 
atic for most surface-mount type LEDs to have a light beam 
angle smaller than 75 degrees. 

This invention discloses a neW type of LED With a charac 
ter of replaceable and desired beam angle. 

The present invention represents a departure from the prior 
art in that the LED light source of the present invention alloWs 
for the use of replaceable through-hole LEDs. As such they 
are replaceable and can present a smaller light beam angle. 

SUMMARY OF THE INVENTION 

In vieW of the foregoing disadvantages inherent in the 
knoWn types of LED light sources, this invention provides a 
replaceable through-hole LED light source. As such, the 
present invention’s general purpose is to provide a neW and 
improved LED light source that is convenient and easy to use 
and manufacture and Will also be capable of emitting light at 
beam angles less than 75 degrees. 

To accomplish these objectives, the LED light source com 
prises a three-dimensional, cylindrical lead frame With a Well 
into Which at least on LED chip is mounted. An optical 
housing encapsulates the frame and chip and serves as a 
directional lens. Desired beam angle is obtained by adjusting 
the housing’s height and shape, While also adjusting the Well 
dimensions. The lead frame is three-dimensional, preferably 
cylindrical, and is comprised of tWo electrically isolated 
structures. The Well is located on the inner structure and the 
LED and connecting Wires serve as the electrical conduit 
betWeen the structures, thereby completing a circuit and illu 
minating the LED. 

The more important features of the invention have thus 
been outlined in order that the more detailed description that 
folloWs may be better understood and in order that the present 
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2 
contribution to the art may better be appreciated. Additional 
features of the invention Will be described hereinafter and Will 
form the subject matter of the claims that folloW. 
Many objects of this invention Will appear from the folloW 

ing description and appended claims, reference being made to 
the accompanying draWings forming a part of this speci?ca 
tion Wherein like reference characters designate correspond 
ing parts in the several vieWs. 

Before explaining at least one embodiment of the invention 
in detail, it is to be understood that the invention is not limited 
in its application to the details of construction and the 
arrangements of the components set forth in the folloWing 
description or illustrated in the draWings. The invention is 
capable of other embodiments and of being practiced and 
carried out in various Ways.Also it is to be understood that the 
phraseology and terminology employed herein are for the 
purpose of description and should not be regarded as limiting. 
As such, those skilled in the art Will appreciate that the 

conception, upon Which this disclosure is based, may readily 
be utiliZed as a basis for the designing of other structures, 
methods and systems for carrying out the several purposes of 
the present invention. It is important, therefore, that the 
claims be regarded as including such equivalent constructions 
insofar as they do not depart from the spirit and scope of the 
present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a top perspective vieW of one embodiment of the 
present invention. 

FIG. 2 is a cross-sectional vieW of the embodiment 
depicted in FIG. 1. 

FIG. 3 is a cross-sectional vieW of an alternate embodiment 
of the invention. 

FIG. 4 is the cross-sectional vieW of FIG. 2, illustrating the 
concept of beam angle and the achievement of desired beam 
angle. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

With reference noW to the draWings, the preferred embodi 
ment of the LED lighting source is herein described. It should 
be noted that the articles “a”, “an”, and “the”, as used in this 
speci?cation, include plural referents unless the content 
clearly dictates otherWise. FIG. 1 depicts an overall picture of 
invented light source 100 using an LED chip 110. A lead 
frame 104 is encapsulated by an optical housing 101 having a 
Wall 102 and a lens 103. In the lead frame 104, there is step 
105 to support the optical housing 101, a circular outer hous 
ing 106, an insulation layer 107, and an inner housing 108 
With a Well 109. An LED chip 110 is attached in the Well 109. 
TWo electrical conducting Wires 111 and 112 connect chip 
110 to the frame outer housing 106 and inner housing 108. 
Lead frame 104 has a base 113 With standard threading. An 
electrode 114 is axially located and extends out of the base 
113. 

FIG. 2 depicts the cross-sectional pro?le 200 of invented 
LED With a single chip, as illustrated in FIG. 1. The lead 
frame 204 is a three-dimensional cylinder type With a base 
205 With a standard thread in the outside and is encapsulated 
by optical housing 201 With Wall 202 and lens 203 as 
described above in FIG. 1. A circular disk 206 above base 205 
With a step 207 and a circular Wall 208, Which is the outer 
housing 106 in FIG. 1, supports the optical housing 201. 
Inside the base 204, there is a Y-shaped hole 209 With an 
insulation layer 210 betWeen base 204 and mounting struc 
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ture 209. In structure 209, there is a base 211 containing a Well 
212 and a conducting stem 213. The pin-type conducting 
stem 213 is essentially the electrode 114 in FIG. 1. In the Well 
212, a LED chip 214 is mounted. Shoulder 211 is essentially 
the same as inner housing 108 in FIG. 1. It is possible, though 
not necessary, to use a phosphor material 215 to cover the chip 
215 and change the color emitted by the light source. There 
are conduction Wires 216 and 217 connect the chip’s elec 
trode to the lead frame 204 and 209, respectively. 

FIG. 3 depicts the cross-sectional pro?le of invented light 
source using multiple chips or an array of LED chips in the 
Well as light source. The lead frame structure is the same as 
depicted in FIG. 2. In the Well 301, there is a number ofchips, 
302, 303, 304, and 305 seated in the bottom of the Well, then 
connected to lead frame With conduction Wire 306, and 310. 
The chips are connected With Wire 307, 308, and 309, respec 
tively. The number of chips can be one to in?nity. The chips 
can be single color or multiple colors. The chips in the Well 
can be either multiple individual chips or an array of chips, 
depending on the manufacturer’s speci?cations. There is a 
possibility that a phosphor layer 311 may be used to cover the 
chips to convert the light into different color. 

FIG. 4 depicts the principle of beam angle With invented 
LED. The key parameters to de?ne the beam angle are 
described in FIG. 4. The Width of the Well base is 401, de?nes 
hoW many chips may be placed in the Well. The angle of the 
Well Wall 402 and height of Well Wall 403 de?ne the opening 
of the Well and, consequently, the arc of light being emitted. 
The Wall height 404 of optical housing de?nes the light beam 
traveling distance before the light beam is focused again. On 
top of optical housing, there is lens With a thickness, height 
405 and curvature 406. Through use of known optical prin 
ciples and a combination of Well Wall angle, optical housing 
height, and lens height and curvature, the optical beam can be 
adjusted in any desired angle 407 Which can be ranged from 
5 degrees to 180 degrees, including the range betWeen 5 and 
75 degrees Which is problematic for surface mount LEDs. 
Choice of materials Will necessarily also be utiliZed in mak 
ing the calculations. Any conductive material may be used for 
the lead frame components, and the inner and outer lead 
frame may or may not be of the same material. Any suitable 
material may be used for the optical housing and lens, such as 
glass or plastic. 

Although the present invention has been described With 
reference to preferred embodiments, numerous modi?cations 
and variations can be made and still the result Will come 
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Within the scope of the invention. No limitation With respect 
to the speci?c embodiments disclosed herein is intended or 
should be inferred. 
What is claimed is: 
1. A replaceable through-hole LED light source compris 

ing: 
an electrically conductive holloW outer lead frame having a 

threaded loWer portion and an upper rim, said upper rim 
having a ?rst annular portion of outer radius r1 and a 
second annular portion of outer radius r2 extending 
upWardly from the ?rst annular portion, Wherein r2 is 
less than r1, said ?rst annular portion and said second 
annularportion providing a step and a Wall, respectively, 
to receive and support an optical housing; 

an electrically conductive inner lead frame, disposed 
Within the outer lead frame, comprising a Well in an 
upper portion of the inner lead frame and a shaft portion 
that extends axially through and out of the threaded 
loWer portion of the outer lead frame; 

an insulation layer electrically isolating the inner and outer 
lead frames; 

at least one LED mounted Within the Well and electrically 
connected to the inner and outer lead frames; and 

an optical housing mounted upon the rim of the outer lead 
frame, said housing having a height and a curvature, said 
housing further having an annular base portion having a 
thickness equal to r1 minus r2 and an inner Wall of radius 
r2 adjacent said annular base portion to support said 
optical housing against said upper rim, said inner Wall 
being con?gured to abut the upWardly extending second 
annular portion of the upper rim and said annular base 
portion being con?gured to abut the step of the upper 
rim. 

2. The LED light source of claim 1, the at least one LED 
being a plurality of LEDs. 

3. The LED light source of claim 2, the plurality of LEDs 
being arranged in an array. 

4. The LED light source of claim 2, further comprising 
LEDs Within the plurality of LEDs emitting different Wave 
lengths of light. 

5. The LED light source of claim 2, further comprising a 
phosphor coating over the LEDs. 

6. The LED light source of claim 1, further comprising a 
phosphor coating over the LEDs. 

* * * * * 


